L-dopa co-drugs in nanostructured lipid carriers: A comparative study.
This paper describes the production and characterization of nanostructured lipid carriers (NLC) containing four different levodopa (LD) co-drugs (PD), named PDA (3,4-diacetyloxy-LD-caffeic acid co-drug), PDB (lipoic acid-dopamine co-drug), PDC (lipoic acid-3,4-diacetoxy-dopamine co-drug), and PDD (dimeric LD co-drug containing an alkyl linker), with therapeutic potential in Parkinson's disease. These co-drugs were produced with the aim of prolonging the pharmacological activity of LD, enhancing its absorption and protecting it from metabolism. These compounds were characterized by very low water solubility that limits their systemic administration. To improve the solubility of these LDPD, NLC were considered. The obtained NLC showed acceptable particle size and a good stability up to two months from preparation. Cryo-TEM morphological characterization revealed no substantial differences between unloaded and co-drug loaded NLC. In vitro studies showed that the LDPD loaded NLC provided a controlled drug release. Moreover, the enhancement of LDPD stability on the hydrolysis catalysed by foetal calf serum (FCS) esterases or in the presence of lipases was evaluated as compared to a labrasol solution. In presence of esterases PDA-NLC and PDD-NLC showed half-lives higher >3-fold as compared to the corresponding aqueous micellar solution. In the case of PDB-NLC it was found that the stability exceeds the 19h. It can be concluded that NLC represent good strategies to encapsulate lipophilic LD co-drugs, although further studies aimed to deeply evaluate anti-parkinsonian effects in vivo have to be carried on.